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Key Features of Hall C

o detection of particles at highest momenta

e high absolute precision — LT separation

e very high luminosity — access to rare processes
e all possible target configurations

e excellent particle identification



Key Measurements in Hall C

e Form Factors at highest Q% values ( — Mark)

e Semi-inclusive measurements over large range in z
— dy /Uy (2, Q?), d — u (— Hamlet)
— Ag, Ad — Az and As
— dg and éd — 6u
— Sivers function - flavour separation !
— s(z) and 3(z)
— nuclear modifications of parton distributions
— D', DY, D%, DY
— kaon fragmentation functions
— pr dependence of fragmentation process

e inclusive scattering at high =z (— Vipuli)
— A7 and A7 forz — 1
— g2 and higher twist term d,



sS4dd
‘lodun pue suoilduny uoljejuswbe.uy

JO 2Dbpa|Mouy paliwll :SDI13eWD]SAS
%01 S sV :u‘d (L)W

%01 S 5V tu‘d (43)W

%0€°0T ~ (pVv) nv (u)d (Y)Y
%01""'G ~ PV pue ny :u'‘d (4Y)v
:20>*>¢7001e

suoljeziie|jod eas a2yl uo AlIAIISUSS

(z)pv
Ag pajeujwop uoJinau uo (FY)W

(z)nw
Aq pajeulwop uojoud uo (Y)W

pajeJjedas eas MJenb paziie|od

&J% o SR LR )
SV—T8sV PV nv | AV4 nwv
JO uoIldeIIX® SINHTIH MIN

X
Lo o _ 20°0
= =) N
A S§T=.0 ro
.I‘!llllllllﬁlbl*.llﬂ..ﬂlﬂﬂﬂ”l\ uﬂnn*nuuul uUull*lll.”..llllﬁﬂ.Uuu.“u e
(A+I/ASHD ----- i & V{10
(000Z-9661) —y———— |
“wiipad SHNJIHH - 110
.Il.l!..n-n...-..-:*uumi |u.m.!u*w.uu+n-un+uuunﬂ*.l..“.- -u.uuuumL Q
V¥4 10
J/M,ﬁ,?ﬁ/ ,,,,,,, 40
ili.i..n-....-..-+uumuf.+du.uwﬂuuuuuuuun*uu..d meeshesasres s Q
VX110
T :
‘ 170
..r.p........mw...umml..mm.”W.H.H.m.”.“.u...:HuwnuwnuﬂﬂwwuuHn.. 0
pPV-X
ES S S S S NN NN S /Anfﬂ////hf/.//m ...........
............................................................ c
...“... - 4uqn.h.-u-.n\*.;.fu.f..ﬁ.aa..o..-l
. by 1 zo

- _l.
-~ S,
Jl .,
-~ -, -—
4..-.*.."..5.+i

ny-x

(O71) suonnquisia dJend pazie|od pajeseddas Jone|H



SIHY — papasau - SO | BRSO

e1ep 9s10a4d pue 2J0W ??gy/////////% N
(z)pv — (z)nvy R

uo elep sawJaH Aq A §T=.0
PaJOAB) 10U aJe INSOX ay3 11 .mw...

'6°9 WOoJ) SUoIDIpaId | 11* | A oA 3 P e
elep ayl Jo Adeiandoe (hh N.e

9Ul puoAaq paAJasqo Axeupunpad SHINYA w
eas 1ybi| 9yl ul AJIBWWAS il .WB
JOAB|} U1 JO Buiyeaiq ou k- WSOX i¢

e9S 1UbI1] pazue|od JO AIIDWWAS JO JUSWIDINSEIN }S41



| Polarized Quark Distributions at RHIC |

V-A parity violation
ud > Wt = [T +u

A s
ALQ%S?# if £1> xo
A .
Ap ~ —J((ii—a;])h) if o1 <K€ 2o

Proton helicity ="+"

dﬁ——)»\i\{i??l_+u
o DOEY) 3
Ap = d(zq)

Ap = 5 it oy <y

PHENIX sensitivity from:
pE decays: 8k WT + 8k W™
e* decays: 15k Wt + 2.5k W~

( STAR will see more electron
decays: 72k W* + 21k W™)

Proton helicity ="+"

E.'(xa) v

u(xy) r

Proton helicity ="—"

Proton helicity ="—"

==

1.0

IL dt =800 pb’!

AW

" RHIC pp Vs = 500 GeV

0.5 Au/u

: """" GS95LO(A)
| —— BS(Ag=0)
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A=208
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Figure 3: Scale evolution of the ratios RA(z,Q?%), R%(z,Q%), R{}(z,Q? and Rg (z,Q?) for an
isoscalar nucleus A=208. The ratios are shown as functions of z at fixed values of Q% = 2.25 GeV?
(solid lines), 5.39 GeV? (dotted), 14.7 GeV? (dashed), 39.9 GeV? (dotted-dashed), 108 GeV?
(double-dashed), equidistant in log @2, and 10000 GeV? (dashed). For R{} only the first and last
ones are shown, 18
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Key Measurements in Hall C

e EXxclusive processes
example: exclusive pion production on fransversely polarised

targets

- needs LT separation

- needs high luminosity

- needs target polarisation transverse to electron scattering

plane
- needs pion detection at small angles (SHMS)
— access to E (no other way to measure this quantity)

exclusive kaon production
deeply virtual Compton scattering

e Connection between semi-inclusive and exclusive
physics
- often dramatic change in behaviour !
- needs high z values

- needs some Q? range
- common description within GPD’s ?

- higher twist effects ?



‘ Azimuthal target spin asymmetries I
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Attenuation ratio for
identified hadrons
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Key Measurements in Hall C

e J/¥ production near threshold (— Peter)

e Nuclear effects

- nuclear modification of parton distributions

- nuclear effects in fragmentation (z,pr and A
dependence)

- superfast quarks

- colour fransparency

e Search for new physics (DIS parity)
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Strategy and Timelines

e Simulations of all measurements need to be
checked/updated

e Simulations for some key measurements need o be
added !

e Results will be included in CDR
o Deadline before end of this year !
e Presentations during biweekly friday 12 GeV meefings

e Update of costbook until mid september



Additional Remarks/ Open Questions

Do we need a farget with vertical polarisafion ?

Can we increase the vertical acceptance of the
HMS ?

Do we understand the radiative corrections well
enough ?

How do we include NLO effectsinto the inferpretation
of the semi-inclusive measurements ?

Physics potential of Hall C at 11 GeVis
extremely exiting and often unique !




